Advances in the pre-operative planning of revision trauma surgery using 3D printing technology.
The management of complex fractures at the time of revision surgery remains one of the most challenging tasks for orthopaedic trauma surgeons. As the major principle of treatment remains to achieve an anatomical reduction and a stable fixation, precise pre-operative diagnostics and treatment planning are of utmost importance. Thus, knowledge of the three-dimensional anatomy of the fracture site and its surrounding tissue is indispensable. However, radiographic tools have thus far mostly been unable to recapitulate the complexity of the fracture site in toto. In recent years, the development of three-dimensional (3D) printers has led to novel opportunities in pre-operative planning of complex operative procedures. Although the application of 3D printers has become increasingly popular in orthopaedic surgery, its implementation in trauma surgery is so far mostly limited to the pre-operative planning of surgery in patients with pelvic and acetabular fractures/defects. Moreover, reports describing the advantages using this sophisticated methodology in revision trauma surgery are sparse.In this article, we report our experience using novel 3D printing technologies for the management of revision surgery in orthopaedic trauma. In particular, we describe the benefit of using 3D printing technologies in the pre-operative planning of complex revision surgery of the proximal tibia, the elbow joint, the distal femur, the ankle joint and several others.With the advantage to pre-operatively plan the optimal surgical approach, implant placement and contouring as well as the possibility to anticipate intraoperative difficulties, we believe that this emerging technology is of significant value for revision surgery in orthopaedic trauma.